The 14-3-3 protein affects the conformation of the regulatory domain of human tyrosine hydroxylase.
Tyrosine hydroxylase (TH) catalyzes the first step in the biosynthesis of catecholamines. Regulation of TH enzyme activity is controlled through the posttranslational modification of its regulatory domain. The regulatory domain of TH can be phosphorylated at four serines (8, 19, 31, and 40) by a variety of protein kinases. Phosphorylation of Ser19 does not by itself increase TH activity but induces its binding to the 14-3-3 protein. That leads to the enhancement of TH activity with a still not fully understood mechanism. The main goal of this work was to investigate whether the 14-3-3 protein binding affects the conformation of the regulatory domain of human TH isoform 1 (TH1R). Site-directed mutagenesis was used to generate five single-tryptophan mutants of TH1R with the Trp residue located at five different positions within the domain (positions 14, 34, 73, 103, and 131). Time-resolved tryptophan fluorescence measurements revealed that phosphorylation of Ser19 and Ser40 does not itself induce any significant structural changes in regions surrounding inserted tryptophans. On the other hand, the interaction between the 14-3-3 protein and phosphorylated TH1R decreases the solvent exposure of tryptophan residues at positions 14 and 34 and induces distinct structural change in the vicinity of Trp73. The 14-3-3 protein binding also reduces the sensitivity of phosphorylated TH1R to proteolysis by protecting its N-terminal part (first 33 residues). Circular dichroism measurements showed that TH1R is an unstructured protein with a low content of secondary structure and that neither phosphorylation nor the 14-3-3 protein binding changes its secondary structure.